2,3,7,8-TCDD induces neurotoxicity and neuronal apoptosis in the rat brain cortex and PC12 cell line through the down-regulation of the Wnt/β-catenin signaling pathway.
TCDD exposure has various toxic effects on in the human nervous system resulting in various developmental and behavioral deficits. However the underlying molecular mechanism of TCDD-induced adverse effects on the CNS and associated signaling pathways remains largely unknown. Herein we analyzed acute TCDD exposure in the rat brain cortex to investigate whether misregulation of the Wnt/β-catenin signaling pathway plays a role in neurotoxicity. Western blot and immunohistochemical experiments revealed a significant down-regulation of β-catenin and phospho-glycogen synthase kinase-3β (pSer9-GSK-3β) after TCDD exposure. TUNEL assay results showed apoptosis occurs mainly at day 7 after TCDD treatment. Immunofluorescent labeling indicated that β-catenin was localized mainly in the neurons; co-localization of β-catenin and active caspase-3 was found following TCDD exposure. Further, TCDD exposure decreased the level of pSer9-GSK-3β and β-catenin, and increased apoptosis in the PC12 neuronal cell line in a dose-dependent manner. Interestingly the application of lithium chloride, a GSK-3β inhibitor, reversed the suppressive effect of TCDD on β-catenin in PC12 cells and primary cortical neurons restoring cell viability and protecting cells from apoptosis as compared to untreated controls. Taken together, these results indicate that the canonical Wnt/β-catenin signaling pathway may play an important role in TCDD-induced neurotoxicity and neuronal apoptosis.